Related literature {#sec1}
==================

For the uses and biological importance of diketones, see: Bennett *et al.* (1999[@bb1]). For related structures, see: Tsumuki *et al.* (2011[@bb9]); Jagadeesan *et al.* (2011[@bb5]); Judas *et al.* (1995[@bb6]). For graph-set notation, see: Bernstein *et al.* (1995[@bb2]).

Experimental {#sec2}
============

 {#sec2.1}

### Crystal data {#sec2.1.1}

C~29~H~20~O~3~*M* *~r~* = 416.45Monoclinic,*a* = 8.3950 (3) Å*b* = 8.9983 (4) Å*c* = 28.5375 (11) Åβ = 97.188 (2)°*V* = 2138.80 (15) Å^3^*Z* = 4Mo *K*α radiationμ = 0.08 mm^−1^*T* = 293 K0.30 × 0.25 × 0.20 mm

### Data collection {#sec2.1.2}

Bruker Kappa APEXII CCD diffractometer26364 measured reflections6299 independent reflections3875 reflections with *I* \> 2σ(*I*)*R* ~int~ = 0.036

### Refinement {#sec2.1.3}

*R*\[*F* ^2^ \> 2σ(*F* ^2^)\] = 0.049*wR*(*F* ^2^) = 0.137*S* = 1.006270 reflections290 parametersH-atom parameters constrainedΔρ~max~ = 0.23 e Å^−3^Δρ~min~ = −0.17 e Å^−3^

 {#d5e475}

Data collection: *APEX2* (Bruker, 2008[@bb3]); cell refinement: *APEX2*; data reduction: *SAINT* (Bruker, 2008[@bb3]); program(s) used to solve structure: *SHELXS97* (Sheldrick, 2008[@bb7]); program(s) used to refine structure: *SHELXL97* (Sheldrick, 2008[@bb7]); molecular graphics: *ORTEP-3* (Farrugia, 1997[@bb4]); software used to prepare material for publication: *SHELXL97* and *PLATON* (Spek, 2009[@bb8]).

Supplementary Material
======================

Crystal structure: contains datablock(s) global, I. DOI: [10.1107/S1600536811042747/bt5676sup1.cif](http://dx.doi.org/10.1107/S1600536811042747/bt5676sup1.cif)

Structure factors: contains datablock(s) I. DOI: [10.1107/S1600536811042747/bt5676Isup2.hkl](http://dx.doi.org/10.1107/S1600536811042747/bt5676Isup2.hkl)

Supplementary material file. DOI: [10.1107/S1600536811042747/bt5676Isup3.cml](http://dx.doi.org/10.1107/S1600536811042747/bt5676Isup3.cml)

Additional supplementary materials: [crystallographic information](http://scripts.iucr.org/cgi-bin/sendsupfiles?bt5676&file=bt5676sup0.html&mime=text/html); [3D view](http://scripts.iucr.org/cgi-bin/sendcif?bt5676sup1&Qmime=cif); [checkCIF report](http://scripts.iucr.org/cgi-bin/paper?bt5676&checkcif=yes)

Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: [BT5676](http://scripts.iucr.org/cgi-bin/sendsup?bt5676)).
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Comment
=======

Diketones are popular in organic synthesis, for their applications in biology and medicine. They are known to exhibit antioxidant, antitumour and antibacterial activities (Bennett *et al.*, 1999).

X-ray analysis confirms the molecular structure and atom connectivity of the title compound as illustrated in the Fig. 1. The central phenyl ring (C12--C17) of the compound forms dihedral angles of 83.8 (4)° and 84.5 (4)° with the naphthalene moiety (C1--C10) and methoxy substituted naphthalene moiety (C19--28), respectively. The central phenyl ring (C12--C17) forms dihedral angles of 69.7 (5)° and 11.1 (5)° with the mean planes of the ketone groups, (C10--C12/O1) and (C17--C19/O2), respectively. The dihedral angle between the methoxy substituted naphthalene moiety (C19--C28) and naphthlene moiety (C1--C10) is 64.2 (4)°.

The two benzene rings (C1---C4/C9/C10) and (C4--C9) are almost coplanar with a dihedral angle of 2.26 (6)° between them. The atoms C29, O2 and O3 are having deviations of 0.363 (3) Å, -1.053 (1)Å and 0.101 (1)Å from the mean plane of the methoxy substituted naphthalene ring (C19--C28), respectively. The atom O1 deviates by 0.574 (1)Å from the plane of the naphthlene ring (C1--C10). The C10--C11 and C18--C19 bond lengths of 1.49 (2)Å and 1.50 (2)Å respectively and can be considered as single C(*sp*^2^)--C(*sp*^2^) bond distances. The molecule possesses distorted S--conformation in which C19/C18/C17/C12/C11/C10/O1/O2 are in a single plane, which is determined by the dihedral angle of 68.5 (2)° beween the planes defined by C19/C18/C17/O2 and that through C10/C11/C12/O1 (Judas *et al.*, 1995).The title compound exhibits the structural similarities with the reported related structures (Tsumuki *et al.*, 2011 & Jagadeesan *et al.*, 2011).

The crystal packing is stabilized by C--H···O interactions (Table 1). The C3--H3···O1^i^ interaction generates a *C*(7) chain along the *a* axis and the C13--H13···O1^ii^ hydrogen bond generates *R*^2^~2~(10) graphset motifs (Bernstein *et al.*, 1995); the carbonyl-group O1 atom is involved in bifurcated hydrogen bonding. The Symmetry codes are: (i) *x* - 1, *y*, *z*; (ii) -*x* + 1, -*y* + 1, -*z*; (iii) -*x* + 1/2, *y* + 1/2, -*z* + 1/2. The packing view of the compound is shown in (Fig. 2).

Experimental {#experimental}
============

To a stirred suspension of 1-(2-methoxy-1-naphthoyl)phenyl-1-naphthyl- 2-benzofuran (1 g, 3.22 mmol) in dry THF (20 ml), lead tetraaccetate (1.52 g, 3.42 mmol) was added and refluxed at 343 K for half an hour. The reaction mixture was then poured into water (200 ml) and extracted with ethyl acetate (2*x*20 ml), washed with brine solution and dried (Na~2~SO~4~). The removal of solvent *in vacuo* afforded crude product. The crude product upon crystallization from methanol furnished the tittle compound as a colorless solid.

Refinement {#refinement}
==========

Hydrogen atoms were placed in calculated positions with C--H = 0.93Å and 0.96Å and refined using a the riding model with fixed isotropic displacement parameters: *U*~iso~(H) = 1.5 *U*~eq~(C) for the methyl group and *U*~iso~(H) = 1.2 *U*~eq~(C) for other groups.

Figures
=======

![The molecular structure of the title compound with the atomic numbering scheme and displacement ellipsoids at the 30% probability level.](e-67-o3036-fig1){#Fap1}

![The packing arrangement of the title compound. Dashed lines indicates the C--H···O interactions. Symmetry code: (i) x - 1, y, z; (ii) -x + 1, -y + 1, -z; (iii) -x + 1/2, y + 1/2, -z + 1/2.](e-67-o3036-fig2){#Fap2}

Crystal data {#tablewrapcrystaldatalong}
============

  ------------------------- ---------------------------------------
  C~29~H~20~O~3~            *F*(000) = 872
  *M~r~* = 416.45           *D*~x~ = 1.293 Mg m^−3^
  Monoclinic, *P*2~1~/*n*   Mo *K*α radiation, λ = 0.71073 Å
  Hall symbol: -P 2yn       Cell parameters from 3875 reflections
  *a* = 8.3950 (3) Å        θ = 1.4--30.1°
  *b* = 8.9983 (4) Å        µ = 0.08 mm^−1^
  *c* = 28.5375 (11) Å      *T* = 293 K
  β = 97.188 (2)°           Block, colourless
  *V* = 2138.80 (15) Å^3^   0.30 × 0.25 × 0.20 mm
  *Z* = 4                   
  ------------------------- ---------------------------------------

Data collection {#tablewrapdatacollectionlong}
===============

  ------------------------------------------ --------------------------------------
  Bruker Kappa APEXII CCD diffractometer     3875 reflections with *I* \> 2σ(*I*)
  Radiation source: fine-focus sealed tube   *R*~int~ = 0.036
  graphite                                   θ~max~ = 30.1°, θ~min~ = 1.4°
  ω scans                                    *h* = −10→11
  26364 measured reflections                 *k* = −12→12
  6299 independent reflections               *l* = −40→40
  ------------------------------------------ --------------------------------------

Refinement {#tablewraprefinementdatalong}
==========

  ------------------------------------- -------------------------------------------------------------------------------------------------
  Refinement on *F*^2^                  Primary atom site location: structure-invariant direct methods
  Least-squares matrix: full            Secondary atom site location: difference Fourier map
  *R*\[*F*^2^ \> 2σ(*F*^2^)\] = 0.049   Hydrogen site location: inferred from neighbouring sites
  *wR*(*F*^2^) = 0.137                  H-atom parameters constrained
  *S* = 1.00                            *w* = 1/\[σ^2^(*F*~o~^2^) + (0.0541*P*)^2^ + 0.4431*P*\] where *P* = (*F*~o~^2^ + 2*F*~c~^2^)/3
  6270 reflections                      (Δ/σ)~max~ \< 0.001
  290 parameters                        Δρ~max~ = 0.23 e Å^−3^
  0 restraints                          Δρ~min~ = −0.17 e Å^−3^
  ------------------------------------- -------------------------------------------------------------------------------------------------

Special details {#specialdetails}
===============

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Geometry. All e.s.d.\'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.\'s are taken into account individually in the estimation of e.s.d.\'s in distances, angles and torsion angles; correlations between e.s.d.\'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.\'s is used for estimating e.s.d.\'s involving l.s. planes.
  Refinement. Refinement of *F*^2^ against ALL reflections. The weighted *R*-factor *wR* and goodness of fit *S* are based on *F*^2^, conventional *R*-factors *R* are based on *F*, with *F* set to zero for negative *F*^2^. The threshold expression of *F*^2^ \> σ(*F*^2^) is used only for calculating *R*-factors(gt) *etc*. and is not relevant to the choice of reflections for refinement. *R*-factors based on *F*^2^ are statistically about twice as large as those based on *F*, and *R*- factors based on ALL data will be even larger.
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å^2^) {#tablewrapcoords}
==================================================================================================

  ------ --------------- -------------- -------------- -------------------- --
         *x*             *y*            *z*            *U*~iso~\*/*U*~eq~   
  C1     0.15231 (17)    0.63183 (17)   0.06709 (6)    0.0491 (4)           
  H1     0.2003          0.7251         0.0696         0.059\*              
  C2     −0.01600 (18)   0.6217 (2)     0.06134 (7)    0.0585 (4)           
  H2     −0.0780         0.7075         0.0606         0.070\*              
  C3     −0.08746 (17)   0.4876 (2)     0.05692 (6)    0.0523 (4)           
  H3     −0.1989         0.4816         0.0521         0.063\*              
  C4     0.00426 (16)    0.35663 (17)   0.05949 (5)    0.0437 (3)           
  C5     −0.0706 (2)     0.2162 (2)     0.05524 (7)    0.0606 (5)           
  H5     −0.1820         0.2108         0.0499         0.073\*              
  C6     0.0158 (2)      0.0898 (2)     0.05872 (8)    0.0763 (6)           
  H6     −0.0359         −0.0016        0.0553         0.092\*              
  C7     0.1836 (2)      0.0961 (2)     0.06743 (8)    0.0708 (5)           
  H7     0.2426          0.0084         0.0707         0.085\*              
  C8     0.26131 (18)    0.22922 (17)   0.07110 (6)    0.0507 (4)           
  H8     0.3728          0.2313         0.0768         0.061\*              
  C9     0.17494 (15)    0.36407 (15)   0.06640 (5)    0.0367 (3)           
  C10    0.24751 (14)    0.50808 (15)   0.06903 (5)    0.0356 (3)           
  C11    0.42381 (15)    0.52955 (15)   0.07111 (5)    0.0360 (3)           
  C12    0.49178 (14)    0.68277 (14)   0.08141 (5)    0.0335 (3)           
  C13    0.54639 (16)    0.75872 (17)   0.04437 (5)    0.0430 (3)           
  H13    0.5386          0.7151         0.0146         0.052\*              
  C14    0.61245 (17)    0.89905 (18)   0.05125 (5)    0.0476 (4)           
  H14    0.6483          0.9495         0.0261         0.057\*              
  C15    0.62522 (18)    0.96406 (17)   0.09500 (6)    0.0509 (4)           
  H15    0.6696          1.0585         0.0995         0.061\*              
  C16    0.57230 (17)    0.88951 (16)   0.13223 (5)    0.0458 (3)           
  H16    0.5815          0.9340         0.1619         0.055\*              
  C17    0.50522 (14)    0.74850 (14)   0.12605 (5)    0.0351 (3)           
  C18    0.45546 (15)    0.66581 (15)   0.16664 (5)    0.0383 (3)           
  C19    0.44871 (19)    0.74572 (17)   0.21243 (5)    0.0473 (4)           
  C20    0.5827 (2)      0.74335 (17)   0.24785 (5)    0.0514 (4)           
  C21    0.7276 (2)      0.67257 (19)   0.24152 (6)    0.0592 (4)           
  H21    0.7352          0.6202         0.2138         0.071\*              
  C22    0.8574 (3)      0.6795 (2)     0.27548 (7)    0.0767 (6)           
  H22    0.9527          0.6329         0.2706         0.092\*              
  C23    0.8476 (4)      0.7560 (3)     0.31743 (8)    0.0913 (8)           
  H23    0.9369          0.7610         0.3402         0.110\*              
  C24    0.7105 (4)      0.8225 (2)     0.32528 (7)    0.0904 (8)           
  H24    0.7059          0.8718         0.3537         0.108\*              
  C25    0.5721 (3)      0.8193 (2)     0.29106 (6)    0.0696 (5)           
  C26    0.4270 (4)      0.8903 (3)     0.29698 (8)    0.0916 (8)           
  H26    0.4179          0.9379         0.3255         0.110\*              
  C27    0.3004 (3)      0.8919 (3)     0.26284 (9)    0.0871 (7)           
  H27    0.2061          0.9403         0.2679         0.104\*              
  C28    0.3114 (2)      0.8202 (2)     0.21948 (7)    0.0639 (5)           
  C29    0.0565 (3)      0.9120 (4)     0.18389 (11)   0.1213 (11)          
  H29A   0.0035          0.8871         0.2108         0.182\*              
  H29B   −0.0166         0.8989         0.1555         0.182\*              
  H29C   0.0913          1.0137         0.1863         0.182\*              
  O1     0.51456 (11)    0.43299 (12)   0.06066 (4)    0.0542 (3)           
  O2     0.42381 (13)    0.53442 (11)   0.16317 (4)    0.0503 (3)           
  O3     0.19135 (16)    0.81810 (18)   0.18259 (6)    0.0838 (4)           
  ------ --------------- -------------- -------------- -------------------- --

Atomic displacement parameters (Å^2^) {#tablewrapadps}
=====================================

  ----- ------------- ------------- ------------- -------------- -------------- --------------
        *U*^11^       *U*^22^       *U*^33^       *U*^12^        *U*^13^        *U*^23^
  C1    0.0369 (7)    0.0401 (8)    0.0693 (11)   −0.0038 (6)    0.0026 (7)     −0.0014 (7)
  C2    0.0351 (7)    0.0559 (10)   0.0836 (13)   0.0070 (7)     0.0041 (7)     0.0041 (9)
  C3    0.0290 (6)    0.0676 (11)   0.0598 (10)   −0.0062 (7)    0.0033 (6)     0.0063 (8)
  C4    0.0375 (7)    0.0522 (9)    0.0420 (8)    −0.0141 (6)    0.0069 (6)     0.0021 (7)
  C5    0.0463 (8)    0.0634 (11)   0.0731 (12)   −0.0245 (8)    0.0110 (8)     0.0027 (9)
  C6    0.0722 (12)   0.0518 (11)   0.1073 (17)   −0.0308 (10)   0.0205 (11)    −0.0035 (11)
  C7    0.0673 (11)   0.0412 (9)    0.1065 (16)   −0.0086 (8)    0.0215 (10)    0.0029 (10)
  C8    0.0452 (8)    0.0419 (8)    0.0661 (11)   −0.0069 (6)    0.0115 (7)     0.0009 (7)
  C9    0.0355 (6)    0.0399 (7)    0.0349 (7)    −0.0074 (5)    0.0058 (5)     −0.0014 (6)
  C10   0.0304 (6)    0.0382 (7)    0.0378 (7)    −0.0053 (5)    0.0025 (5)     −0.0038 (6)
  C11   0.0329 (6)    0.0389 (7)    0.0368 (7)    −0.0056 (5)    0.0064 (5)     −0.0080 (6)
  C12   0.0274 (5)    0.0355 (7)    0.0384 (7)    −0.0051 (5)    0.0066 (5)     −0.0052 (6)
  C13   0.0413 (7)    0.0510 (9)    0.0375 (7)    −0.0073 (6)    0.0087 (6)     −0.0048 (6)
  C14   0.0480 (8)    0.0503 (9)    0.0466 (9)    −0.0121 (7)    0.0137 (6)     0.0055 (7)
  C15   0.0554 (9)    0.0406 (8)    0.0590 (10)   −0.0179 (7)    0.0154 (7)     −0.0045 (7)
  C16   0.0531 (8)    0.0402 (8)    0.0456 (8)    −0.0131 (6)    0.0121 (6)     −0.0104 (6)
  C17   0.0345 (6)    0.0339 (7)    0.0379 (7)    −0.0054 (5)    0.0089 (5)     −0.0053 (5)
  C18   0.0382 (7)    0.0380 (7)    0.0399 (7)    −0.0026 (5)    0.0098 (6)     −0.0026 (6)
  C19   0.0647 (9)    0.0411 (8)    0.0397 (8)    −0.0047 (7)    0.0207 (7)     −0.0036 (6)
  C20   0.0812 (11)   0.0394 (8)    0.0356 (8)    −0.0111 (8)    0.0146 (7)     −0.0007 (6)
  C21   0.0761 (11)   0.0516 (10)   0.0475 (10)   −0.0066 (9)    −0.0009 (8)    0.0005 (8)
  C22   0.0938 (14)   0.0626 (12)   0.0669 (13)   −0.0111 (11)   −0.0165 (11)   0.0125 (10)
  C23   0.142 (2)     0.0629 (13)   0.0579 (13)   −0.0311 (14)   −0.0316 (14)   0.0148 (11)
  C24   0.173 (3)     0.0596 (13)   0.0351 (10)   −0.0294 (15)   −0.0001 (13)   −0.0008 (9)
  C25   0.1247 (17)   0.0506 (10)   0.0361 (9)    −0.0165 (11)   0.0207 (10)    −0.0034 (7)
  C26   0.156 (2)     0.0736 (14)   0.0544 (12)   −0.0021 (15)   0.0489 (15)    −0.0182 (11)
  C27   0.1146 (18)   0.0784 (15)   0.0797 (16)   0.0114 (13)    0.0576 (14)    −0.0141 (12)
  C28   0.0750 (11)   0.0614 (11)   0.0618 (11)   0.0034 (9)     0.0339 (10)    −0.0052 (9)
  C29   0.0917 (17)   0.142 (3)     0.139 (3)     0.0545 (17)    0.0487 (16)    0.023 (2)
  O1    0.0376 (5)    0.0475 (6)    0.0803 (8)    −0.0058 (4)    0.0181 (5)     −0.0230 (6)
  O2    0.0664 (7)    0.0387 (6)    0.0471 (6)    −0.0084 (5)    0.0125 (5)     0.0002 (5)
  O3    0.0645 (8)    0.0969 (11)   0.0935 (11)   0.0205 (8)     0.0227 (8)     −0.0104 (9)
  ----- ------------- ------------- ------------- -------------- -------------- --------------

Geometric parameters (Å, °) {#tablewrapgeomlong}
===========================

  ----------------------- -------------- ----------------------- --------------
  C1---C10                1.3678 (19)    C15---H15               0.9300
  C1---C2                 1.405 (2)      C16---C17               1.3904 (18)
  C1---H1                 0.9300         C16---H16               0.9300
  C2---C3                 1.347 (2)      C17---C18               1.4804 (19)
  C2---H2                 0.9300         C18---O2                1.2131 (16)
  C3---C4                 1.405 (2)      C18---C19               1.499 (2)
  C3---H3                 0.9300         C19---C28               1.370 (2)
  C4---C5                 1.410 (2)      C19---C20               1.415 (2)
  C4---C9                 1.4233 (18)    C20---C21               1.404 (2)
  C5---C6                 1.345 (3)      C20---C25               1.422 (2)
  C5---H5                 0.9300         C21---C22               1.366 (3)
  C6---C7                 1.401 (3)      C21---H21               0.9300
  C6---H6                 0.9300         C22---C23               1.392 (3)
  C7---C8                 1.362 (2)      C22---H22               0.9300
  C7---H7                 0.9300         C23---C24               1.340 (4)
  C8---C9                 1.411 (2)      C23---H23               0.9300
  C8---H8                 0.9300         C24---C25               1.421 (3)
  C9---C10                1.4298 (18)    C24---H24               0.9300
  C10---C11               1.4864 (17)    C25---C26               1.404 (3)
  C11---O1                1.2170 (16)    C26---C27               1.349 (4)
  C11---C12               1.5069 (18)    C26---H26               0.9300
  C12---C13               1.3842 (19)    C27---C28               1.409 (3)
  C12---C17               1.3961 (18)    C27---H27               0.9300
  C13---C14               1.383 (2)      C28---O3                1.364 (2)
  C13---H13               0.9300         C29---O3                1.417 (3)
  C14---C15               1.371 (2)      C29---H29A              0.9600
  C14---H14               0.9300         C29---H29B              0.9600
  C15---C16               1.376 (2)      C29---H29C              0.9600
                                                                 
  C10---C1---C2           121.74 (14)    C15---C16---H16         119.6
  C10---C1---H1           119.1          C17---C16---H16         119.6
  C2---C1---H1            119.1          C16---C17---C12         119.18 (12)
  C3---C2---C1            119.91 (15)    C16---C17---C18         120.59 (12)
  C3---C2---H2            120.0          C12---C17---C18         120.18 (11)
  C1---C2---H2            120.0          O2---C18---C17          120.42 (12)
  C2---C3---C4            120.81 (13)    O2---C18---C19          120.46 (13)
  C2---C3---H3            119.6          C17---C18---C19         119.10 (12)
  C4---C3---H3            119.6          C28---C19---C20         120.71 (15)
  C3---C4---C5            120.80 (13)    C28---C19---C18         119.15 (15)
  C3---C4---C9            120.24 (13)    C20---C19---C18         120.14 (13)
  C5---C4---C9            118.96 (14)    C21---C20---C19         122.59 (14)
  C6---C5---C4            121.39 (15)    C21---C20---C25         118.58 (17)
  C6---C5---H5            119.3          C19---C20---C25         118.81 (17)
  C4---C5---H5            119.3          C22---C21---C20         120.98 (18)
  C5---C6---C7            119.99 (16)    C22---C21---H21         119.5
  C5---C6---H6            120.0          C20---C21---H21         119.5
  C7---C6---H6            120.0          C21---C22---C23         120.3 (2)
  C8---C7---C6            120.71 (17)    C21---C22---H22         119.8
  C8---C7---H7            119.6          C23---C22---H22         119.8
  C6---C7---H7            119.6          C24---C23---C22         120.6 (2)
  C7---C8---C9            120.89 (15)    C24---C23---H23         119.7
  C7---C8---H8            119.6          C22---C23---H23         119.7
  C9---C8---H8            119.6          C23---C24---C25         121.4 (2)
  C8---C9---C4            117.97 (12)    C23---C24---H24         119.3
  C8---C9---C10           124.32 (12)    C25---C24---H24         119.3
  C4---C9---C10           117.70 (12)    C26---C25---C20         118.2 (2)
  C1---C10---C9           119.52 (11)    C26---C25---C24         123.7 (2)
  C1---C10---C11          118.01 (12)    C20---C25---C24         118.1 (2)
  C9---C10---C11          122.38 (12)    C27---C26---C25         122.34 (18)
  O1---C11---C10          123.24 (12)    C27---C26---H26         118.8
  O1---C11---C12          117.88 (11)    C25---C26---H26         118.8
  C10---C11---C12         118.53 (11)    C26---C27---C28         119.8 (2)
  C13---C12---C17         119.41 (12)    C26---C27---H27         120.1
  C13---C12---C11         117.14 (12)    C28---C27---H27         120.1
  C17---C12---C11         123.43 (11)    O3---C28---C19          115.73 (15)
  C14---C13---C12         120.49 (13)    O3---C28---C27          124.13 (18)
  C14---C13---H13         119.8          C19---C28---C27         120.1 (2)
  C12---C13---H13         119.8          O3---C29---H29A         109.5
  C15---C14---C13         120.21 (14)    O3---C29---H29B         109.5
  C15---C14---H14         119.9          H29A---C29---H29B       109.5
  C13---C14---H14         119.9          O3---C29---H29C         109.5
  C14---C15---C16         119.94 (14)    H29A---C29---H29C       109.5
  C14---C15---H15         120.0          H29B---C29---H29C       109.5
  C16---C15---H15         120.0          C28---O3---C29          119.16 (19)
  C15---C16---C17         120.77 (14)                            
                                                                 
  C10---C1---C2---C3      −0.9 (3)       C11---C12---C17---C16   178.86 (12)
  C1---C2---C3---C4       2.1 (3)        C13---C12---C17---C18   −176.75 (12)
  C2---C3---C4---C5       179.49 (17)    C11---C12---C17---C18   1.67 (19)
  C2---C3---C4---C9       −0.6 (2)       C16---C17---C18---O2    −166.95 (14)
  C3---C4---C5---C6       −178.45 (18)   C12---C17---C18---O2    10.20 (19)
  C9---C4---C5---C6       1.6 (3)        C16---C17---C18---C19   11.53 (19)
  C4---C5---C6---C7       0.9 (3)        C12---C17---C18---C19   −171.32 (12)
  C5---C6---C7---C8       −1.9 (3)       O2---C18---C19---C28    −94.73 (19)
  C6---C7---C8---C9       0.2 (3)        C17---C18---C19---C28   86.79 (18)
  C7---C8---C9---C4       2.3 (2)        O2---C18---C19---C20    85.03 (18)
  C7---C8---C9---C10      −178.96 (16)   C17---C18---C19---C20   −93.45 (17)
  C3---C4---C9---C8       176.89 (14)    C28---C19---C20---C21   −177.85 (16)
  C5---C4---C9---C8       −3.2 (2)       C18---C19---C20---C21   2.4 (2)
  C3---C4---C9---C10      −1.9 (2)       C28---C19---C20---C25   0.2 (2)
  C5---C4---C9---C10      177.98 (14)    C18---C19---C20---C25   −179.52 (14)
  C2---C1---C10---C9      −1.7 (2)       C19---C20---C21---C22   176.34 (16)
  C2---C1---C10---C11     174.95 (15)    C25---C20---C21---C22   −1.7 (2)
  C8---C9---C10---C1      −175.73 (15)   C20---C21---C22---C23   0.7 (3)
  C4---C9---C10---C1      3.0 (2)        C21---C22---C23---C24   0.7 (3)
  C8---C9---C10---C11     7.8 (2)        C22---C23---C24---C25   −1.0 (3)
  C4---C9---C10---C11     −173.44 (12)   C21---C20---C25---C26   179.73 (17)
  C1---C10---C11---O1     −160.14 (15)   C19---C20---C25---C26   1.6 (2)
  C9---C10---C11---O1     16.4 (2)       C21---C20---C25---C24   1.4 (2)
  C1---C10---C11---C12    12.87 (19)     C19---C20---C25---C24   −176.73 (16)
  C9---C10---C11---C12    −170.62 (12)   C23---C24---C25---C26   −178.3 (2)
  O1---C11---C12---C13    65.58 (17)     C23---C24---C25---C20   −0.1 (3)
  C10---C11---C12---C13   −107.81 (14)   C20---C25---C26---C27   −1.8 (3)
  O1---C11---C12---C17    −112.87 (15)   C24---C25---C26---C27   176.4 (2)
  C10---C11---C12---C17   73.74 (17)     C25---C26---C27---C28   0.2 (4)
  C17---C12---C13---C14   −0.6 (2)       C20---C19---C28---O3    178.49 (15)
  C11---C12---C13---C14   −179.09 (12)   C18---C19---C28---O3    −1.7 (2)
  C12---C13---C14---C15   0.3 (2)        C20---C19---C28---C27   −1.9 (3)
  C13---C14---C15---C16   0.1 (2)        C18---C19---C28---C27   177.88 (16)
  C14---C15---C16---C17   −0.2 (2)       C26---C27---C28---O3    −178.7 (2)
  C15---C16---C17---C12   −0.1 (2)       C26---C27---C28---C19   1.7 (3)
  C15---C16---C17---C18   177.11 (14)    C19---C28---O3---C29    −169.66 (19)
  C13---C12---C17---C16   0.44 (19)      C27---C28---O3---C29    10.7 (3)
  ----------------------- -------------- ----------------------- --------------

Hydrogen-bond geometry (Å, °) {#tablewraphbondslong}
=============================

  --------------------- --------- --------- ----------- ---------------
  *D*---H···*A*         *D*---H   H···*A*   *D*···*A*   *D*---H···*A*
  C3---H3···O1^i^       0.93      2.49      3.392 (2)   164
  C13---H13···O1^ii^    0.93      2.52      3.440 (2)   170
  C27---H27···O2^iii^   0.93      2.51      3.262 (3)   138
  --------------------- --------- --------- ----------- ---------------

Symmetry codes: (i) *x*−1, *y*, *z*; (ii) −*x*+1, −*y*+1, −*z*; (iii) −*x*+1/2, *y*+1/2, −*z*+1/2.

###### Hydrogen-bond geometry (Å, °)

  *D*---H⋯*A*         *D*---H   H⋯*A*   *D*⋯*A*     *D*---H⋯*A*
  ------------------- --------- ------- ----------- -------------
  C3---H3⋯O1^i^       0.93      2.49    3.392 (2)   164
  C13---H13⋯O1^ii^    0.93      2.52    3.440 (2)   170
  C27---H27⋯O2^iii^   0.93      2.51    3.262 (3)   138

Symmetry codes: (i) ; (ii) ; (iii) .
